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A creep transitory following a change of T or Po2 is dominated by the rate of equilibrium of the minority defect concentration. In a previous study on CoO single crystal creep, the chemical diffusion coefficient
De for minority defects has been found close to those determined for majority defects [8, 9] . However, the analysis was based on a mechanical model which was not appropriate and has been improved in the present work. In addition, we have extended the study in two directions : (i) CoO [ 10, 11 ] . We have restricted our experiments to the following conditions :
The applied stresses were chosen to provide the conditions where [7] : In this plot, when a specimen deforms homogeneously in compression under constant load, equation (1) gives a straigth line [7] which can be seen in figure 1 after the transitory.
Since we want to follow the rate of equilibration, the data are best represented as a function of time t. The linear relation log ë -e is mathematically equivalent to a linear relation between ë -1 and t [8] . This is illustrated in figure 2 .
The plots of figures 1 and 2 are equivalent for steady state ; however, the extrapolated 03B5 to the instant of the Po2 change (ts = 0) are différent. This arises from the fact that the extrapolated 03B5 depends on the extent of the transitory. The 03B5 values at e. (Fig. 1 For Cu20, we have used a set-up described in [11, 12] where a pipe brings the gaz mixtures directly at the level of the spécimen ; the Po2 change occurs very quickly after the introduction of a new gaz mixture. [8] The creep machine used for CoO is described in [13] ; it showed a similar thermal behaviour. When flowing air instead of argon, a dilation corresponding to shortening the specimen by 9 gm occurred within 20 min, at 1200 °C. We have estimated the error induced on a transitory creep and have shown that it could be neglected [14] . There is an other limitation due to the speed of P 01.
change at the level of the CoO specimens. The gas is introduced at the bottom of the machine [13] , and it takes some time to reach the specimens. We We have now to express the mechanical coupling of the different parts of the spécimen, which has a strength gradient induced by the point defect distribution C(x, y, t), a scheme which is more appropriate than the one used previously [8, 9] . The compressive force F results in a heterogeneous stress u(x, y, t) under the condition of uniform strain rate 03B5(t). At any time t, one may write with equation (1) : a(x, y, t) is unknown and needs not be calculated. It is related to F by :
By calculating Q(x, y, t) from equation (6) where a is the slope of the linear part of the curve (Fig. 2) .
The only unknown in the equation (9) figure 3 [14] .
The shape of the transitories are similar to those found in [8] although our analysis takes into account the actual conditions of déformation ; it may be noted that for n = 1, our analysis is identical to the one used in [8] . Since figure 4 ; they are close to those already published. The disagreement between our analysis and the previous ones (Fig. 4) figure 4 ; they are larger than those for single crystals by less than a factor of 10, and are a little more scattered.
3.3 CU20 SINGLE AND POLYCRYSTALS. - Creep transitories have been studied for Cu20 single crystals prepared as described in [11, 19] . The polycrystals were made by hot pressing [13, 20] ; they contain a porosity between 5 and 10 %, and have grain sizes which can vary between 15 gm and 30 gm during a creep test [14] . The transitories are very fast ; experiments had to be performed at low temperature and Po2 (Fig. 5) figure 6 . In spite of their scatter, we can see that all data fall in the same decade for single and polycrystals as well as those deduced from electrical conductivity (Fig. 6 ). This result is similar to the one already displayed for CoO (Fig. 4) . 4 . Discussion. [7, 16] . The cell size d is known to depend only on the stress a [16] . If Fig. 1 in [8] ).
We believe that it is the origin of most of the scatter of Í5 values (Figs. 4 and 6 ). 4 .2 CHEMICAL DIFFUSION. -We know that i is directly related to minority point defects, viz defects in the oxygen sublattice for Cu2 0 and CoO [10, 11, 20] . We therefore expect Í5 (Figs. 4 and 6 [9] and CU20. In particular, the creep microstructure does not seem to enhance the diffusion ; this was checked in detail for CoO [9] .
It is more surprising that grain boundaries are not even short circuits. They may enhance diffusion in CoO (Fig. 4) but not in CU20 (Fig. 6) [4] and Ochin [5] are deduced from electrical conductivity.
daries were perfect short circuits, they would be the place for creation or annihilation of point defects.
Equilibration would take place by diffusion through the bulk of the grains which have sizes of 20 to 30 gm, i.e. the diffusion path would be 100 times shorter than for transport from the specimen surface. The time to reach equilibrium would therefore be 104 times shorter for polycrystals than for single crystals, which is not observed.
The creep transitories in Cu20 and CoO are directly related to the diffusion of cation vacancies, with negligible enhancement due to dislocations and grain boundaries. However, it has been found in NiO that Ni self-diffusion is enhanced by dislocations [18] . CoO and NiO have many similar properties which may include cation diffusion enhancement. During plastic deformation, the dislocation density has to be, at least, as high as the one in Atkinson's experiments on NiO [18] . Dislocations enhance the cation self-diffusion but not the cation vacancy diffusion. This is an indication that the enhancement is due to an increase in point defect concentrations, not in their mobility.
